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MNOACHUTEJBHASA 3AIIMCKA

[IporpaMma 1O XMMHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaraM OCBOCHHUSI OCHOBHOM
00pa3oBaTeILHON MPOrpPaMMbl OCHOBHOTO OOIIIEro 0Opa3oBaHus, MPEICTaBICHHBIX
B OI'OC OOO, a Takxe Ha OcHOBe (ermepanpHOl pabodeil MporpamMmbl
BOCITUTAHUS U C YIETOM KOHIICTIIIUH MPETIOIaBaHusl YICOHOTO MpeaMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickont denepanuu.

[Iporpamma 1Mo XuMuU Ha€T TPEACTABICHHE O LENAX, OOIIeH CTpaTeruu
0o0yueHHUsl, BOCIUTAHHUS W PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMU Y4e€OHOTO
npeaMeTa, yCTaHABIIUBAET oOsi3aTenbHOe npeaMETHOE coJiepKaHue,
MpeycMaTpUBaeT paclpeieieHue €ro Mo KjaccaM W CTPYKTYpUPOBaHHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OINPEACISET KOJUYECTBEHHBIE U
Ka4eCTBEHHBIC XapaKTePUCTUKHU CoJIepKaHMUs, PEKOMEHAYEMYIO
MOCJIEI0OBATEIbHOCTh  M3YUYEHHUS] XUMHUU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKH yd4eOHOTO TMpoIecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarolmuXCs, ONpeAe/sIeT BO3MOXKHOCTH —IpeaMera IS
peanuzaiuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOM
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a Takke TPEOOBAHUM K
pe3yabpTaraMm o0y4YeHHUs] XUMUU Ha YPOBHE Li€JIed U3yUYEHUs PEAMETAa U OCHOBHBIX
BHUJIOB y4eOHO-ITO3HABATEIbHOW JEATEILHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOT0 CO/IepKaHMUS.

3HaHWE XUMHH CIY>KUT OCHOBOW Il (OPMUPOBAHHMS MHPOBO33PEHUS
00yyJaroIierocs, ero MpejCTaBICHU O MaTEpUaIbLHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (GopMUpyeMble XUMHUEH MPECTaBICHUS O B3aUMOIPEBPAIICHUIX
DHEPTHM U 00 DBOJIOIMHU BEIISCTB B IPHUPOJIC, O IMYTAX PEIICHHUS TI00AIBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UEJIOBEUECTBA — CBIPbEBOM, IHEPreTUUYCCKOU,
MUIIEBON U SKOJIOTMYECKOM 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHUS U
dbopMUpOBaHUS KYJIbTYPHI JUYHOCTH, €€ 00I1eH U (QYHKIIMOHATBLHON I'PaMOTHOCTH,

BHOCUT BKJaJ B (OPMUPOBAHWE MBINUICHUS W TBOPYECKUX CIOCOOHOCTEM
00y4arolmuxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM  y4eOHOM  JesATeNbHOCTH,
HKCIEPUMEHTAIbHBIX M HCCIEIOBATENIbCKUX YMEHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B IPO(PECCHOHATLHOMN NeITebHOCTH;

3HAKOMHUT CO CIHenu(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBa€T OCHOBBI
[[EJIOCTHOTO B3IJIsSIIa HA €UHCTBO MPUPOBI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TarnoM B (OpMUPOBAHUHU €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YUYarOIINXCS;



crocoOCTByeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
00pa3oBaHUE O0yJArOITUXCS.

JlanHple HampaBiieHUs B OOYYEHMM XHMHHM OOECHEYMBAIOTCS CHEeLU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJaroru4yecku
aJanTUPOBAHHBIM OTpPaXKEHHUEM 0a30BOM HAYKW XUMHUU Ha ONpPEEIEHHOM 3Tarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHATUNA XUMHUU, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX TMOHSITUH
OPraHUYECKON XUMUHU.

CrtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOro mnoaxona k €€ mzyueHuro. ColiepiaHu€ CKIIAIbIBA€TCSI U3 CUCTEMBbI
MOHATAN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUI O XUMUYECKON
peakuun. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO0 MNPHHIMILY
IIOCJIEIOBATENIBHOTO PAa3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona 1. . MengeneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— Y4EHMS O CTPOCHHH aTOMA U XUMHUYECKOM CBSI3H;

— TMpeAcTaBleHUNl 00 JIEKTPOJIUTUYECKOW AMCCOLMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKU
NOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAOTCS MOCIEAO0BATENBHO OT OJJHOTO
YPOBHSI K JPyroMy, BBITIONHIS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUSA
CBONWCTB, CTPOCHMSI U BO3MOYKHOCTEH IPAKTUYECKOIO MPUMEHEHHUS U MOJy4YECHUs
M3Yy4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMUYECKON COCTABISAIONIEH HAyYHOU KapTHUHBI MHpA B JIOTHKE
€€ CHUCTEeMHOW MNPUPOABI, LEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJaM MO3HaHWUS B Hayke. M3yueHne XUMUM NPOUCXOAUT C NPUBJICUEHUEM
3HAHMM W3 paHee W3YUYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpyX aroluid MUY,
«buonorus. 5-7 knacce» U «PuU3MKa. 7 KIacey».

[lpy w3ydeHMH XUMHUH TPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKOM HAayKHd KakK O00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTH YEJOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBl XHMHYECKHX
3HAaHUN — BaKHEHUIUX (PaKTOB, MOHATHH, 3aKOHOB M TCOPETHUYCCKUX MOJIOKCHUH,
JOCTYHHBIX 0000OIIEHUII MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B



OpUOOIIEHUH K HAYYHBIM METOJaM I[IO3HAHUS TMpPH M3YYEHUU BEIIECTB U
XUMHUYECKUX PeaKlHi, B (OpMHUPOBAHUHN U PA3BUTHUU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHWHU B Y4YeOHO-TO3HABATEIIbHOW M Yy4eOHO-UCCIIEeI0BATEIbCKON
NEeSATEeNbHOCTH, OCBOCHMHM NpaBWJI 0€30MacHOr0 OOpallleHus C BEIIECTBAMHU B
IOBCEIHEBHOM KU3HMU.

[Tpn m3y4eHUM XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro oOpa3OBaHMs BaKHOE
3HaYeHHe NMPUOOpen TaKue e, Kak:

— (dopmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM aanTUPOBATHCSA K OBICTPO MEHSIOLTUMCS YCIOBUSIM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpUOOILICHHE
oOydaromuxcsi K CaMOCTOATEIbHOW I03HABATEIbHOW JEATENbHOCTH, HayYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONMUX MPUOOPETEHUIO 00YIAIOIITUMUCS
OMbITa Pa3HOOOPAa3HOW MAESITEIbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIU), UMEIOIIUX YHUBEPCAIbHOE 3HAUYECHHUE ISt
pa3INYHBIX BUOB JIEATEIBHOCTH;

— ((opmupoBanue oOmed (QyHKIMOHATBHON W €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATh SBIICHUSA
OKpY’KaroIlero Mupa, WUCIOJIb3ys 3HAHMUS U OMbIT, MOJYYEHHbIE NPU U3YYEHUU
XUMHUH, MPUMEHSTh HMX MpPU PEIIEHUHW MpoOJeM B MOBCEAHEBHON >XU3HU U
TPYAOBOM IEATEIBHOCTH;

— (QopmupoBanue y o0OyyaromMxcs TYMaHUCTHUYECKUX OTHOIICHUH,
NOHMMAaHUSl LEHHOCTH XUMHYECKUX 3HAaHUW i1 BBIPAOOTKH 3KOJOTUYECKU
1eJIeCO00Pa3HOro MOBENEHUsT B OBITY M TPYIAOBOM JEATENbHOCTH B LEISIX
COXpaHEHUs CBOETO 3/I0POBbs M OKPYKArOUIeH NPUPOAHON CPeibl;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIO H
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS OOIEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUiIs U HANpaBJIEHHOCTU AajbHEHIIEro
00yueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HW3YyYCHHS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMHUU B )KM3HU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTBa. PU3WUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTomax MO3HAHUS B XUMHUU. UHCThIE BEUIECTBA M CMECH.
CriocoOnI pa3jeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMeHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BelleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTb aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3akOH TMIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAss aTOMHAas —Macca.
OTHOcHUTENbHAS MOJEKYJIsIpHasg Macca. MaccoBast 10711 XMMUYECKOTO 3JIEMEHTA B
COCJIMHECHUH.

KoymuecTBo BemecrBa. Mosib. MonsipHas macca. B3anmMocBs3b KOJIMUECTBA,
Macchl M 4YHMCJIa CTPYKTYPHBIX eAuHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTMHEHUH.

Ou3nuecKue U XUMUUYECKHUE SIBJICHUS. XUMHUUECKasl peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHUECKHe ypaBHeHHs. Knaccudukarus
XUMUYECKUX PEaAKIUi (COeTUHEHNs, PA3I0KEHNUs, 3aMEeIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCY0M, mpaBuiiaMu paboThl B JaOOpaTOpUU U
npuémMamMu 00paleHus ¢ JIabopaTOpHBIM O00OPYAOBAHUEM, U3YUCHUE U OMUCAHUE
¢bu3HUecKuX CBOMCTB O00pa3IOB HEOPraHUYECKUX BEIIECTB, HAOIIOJCHUE
¢busnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHJACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHME CBEYM, MPOKATMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICUCTBUE Meja ¢ KUCJIOTON) sIBICHUM, HAOII0IeHUE U
ONUCAaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakIui (pasiiokKeHue caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHHE THAPOKCHIA
meau (1) mpu HarpeBaHuu, B3aUMOACCTBHE Kkejie3a ¢ pactBopoM cosd meau (11),
U3Y4YEHHE CIOCOOOB pPA3AENIeHHs] CMECEil: ¢ MOMOIIbI0 MAarHuTa, (pUIbTpOBaHUE,
BBITIApUBAHUE, JUCTHILISAIUSA, XpoMaTorpadus, MpOBEACHNE OUYNCTKH TOBAPEHHON
comv, HaONIOJEHWE W  ONMUCaHWe  pe3yJbTAaTOB  MPOBEICHHS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MACChl, CO3JaHUE MOJENEd MOJIEKYJI
(IIapoCTEePKHEBBIX).

Ba:kHeililine npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3nyx — cmech razos. CocrtaB Bo3znyxa. Kucmopoa — snemeHT u mpocTtoe
BemiecTBO. Haxoknmenue kucimopoma B mpupoje, (GU3MYECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuzabl. I[lpumenenue kucimopoga. CrocoObl



MOJIYYCHHST KHCTopoAa B J1abOpaTopuud W TPOMBIIUICHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKAIINS KUCIOPOIA.

TernoBoit 3h(dekT XUMHUYECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, YCWICHHE TapHUKOBOTro 3 (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bopopon — nsnemeHT M mpocroe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucinotsl u comnm.

Mossipabiii 00bEM ra3oB. Pac4€Thl Mo XUMUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputTenb. PacTBOpBHI.
HachllieHHble M HEHACBIIIEHHbIE PacTBOPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BelecTBa B pacTBOpe. XMMHUUECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pactBOpoB B npupoje U B )KU3HH 4desioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUpoaHbIX BoJ. OXpaHa U OUUCTKA MPUPOJAHBIX BOJI.

Knaccudukarnus neopranmdeckux coenuuenuid. Oxcuasl. Knaccubukamms
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHYECKUE
cBoucTBa OKCHAOB. [loryueHrne OKCUI0B.

OcHoBanusi. Knaccudukauuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHMi. PU3NYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccudukanus xkucnor. Homenknatypa kucinoT. dusznueckue u
XHMHUYECKHE CcBOMcTBa KucJIOT. Psn aktuBHocTM MetauioB H. H. bekerosa.
[lonydeHne KuCIOT.

Comu. Homenkiarypa coiieil. @U3NYECKHE U XUMHYECKHUE CBOMCTBA COJICH.
[TonyueHue coiei.

['eHeTnyeckas CBI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEIUHEHHI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpEIeJICHUE COJepKaHUsl KUCIOpOoAa B BO3yXe, MOIyUYEHHE,
coOupanue, pacno3HaBaHWE M U3YYCHHE CBOWCTB KHUCJIOPOJa, HAOII0JCHUE
B3aMMOJECHCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpaileHus TopeHus (Mmokapa), O3HAKOMJICHHE C O0Opa3llaMH OKCHUIOB U
OTNMCAaHUE UX CBOWCTB, MOJydeHUE, COOMpaHHUE, pACIO3HABAHME M H3Yy4YCHUE
CBOMCTB BojJopoaa (TopeHue), B3auMozciicTBue Bogopoaa ¢ okcumom meau (1)
(BO3MOXXHO HCIOJIb30BaHUE BHUACOMATEPUAIOB), HAONIOJIEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHHS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIECHUE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM J10JIEM pacTBOPEHHOTO BEIIECTBA, B3aUMOAEHUCTBUE BOJBI C METAJIAMU
(HaTpyeM ©  KaibleM) (BO3MOXHO HCIIOJb30BaHUE BHUJIEOMATEpUAIIOB),



UCCIIEIOBAaHUE O0pa3sLOB HEOPraHWYECKUX BELIECTB PAa3JUYHBIX KJIACCOB,
HAOJIIO/ICHNE U3MEHEHHUS OKPACKH MHJIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiicTBus okcuga menu (I1) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUUi HEUTpaW3alu{, ITOJIYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOTO METAJIa IPYTMM W3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «BaXHeWne KIacChl HEOPraHMYEeCKHX
COCAMHEHUI.

Iepuoanueckuii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
yiemenToB JI. U. MenaeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCU(UKAIMU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE W IIETOYHO3EMEIbHBIE METAILIBI,
raJIOreHbl, UHEPTHBIE Ta3bl). JIEMEHThI, KOTOpbIe 00pa3zyoT aM(pOTEPHBIE OKCHUIbI
Y TUJPOKCUJIBI.

[Iepnognyecknii 3axoH. Ilepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  Koporkomepuomnas ©  JiuHHOMEpuoAHas  (GOpMBbI
[Tepnoguueckout cucrtembl xumuueckux aneMeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. DuU3ndeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA WU
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saaep. M3oronsl. Dnexkrponsl. CTtpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aroMOB TepBhIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuognueckout cucremnl . WM. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA IO €ro MoJIoKeHuto B [lepunoanueckon cucreme /. 1. Menaeneesa.

3aKOHOMEpPHOCTM W3MEHEHHUS paJnyca aTOMOB XWMHMYECKHUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOLAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB JUJIA pa3BUTUA Haykh W npaktuku. [[. 1. MenngeneeB — y4€Hbli U
TpaXKJaHWH.

Xumuyeckass cBsA3b. KoBajlieHTHast (MOJIsipHAsT W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMHUECKUX 3JIeMEHTOB. IOHHAs CBSI3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl okucnaeHns U BocCTaHOBIEHUA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHue oO0pa3LoB BELIECTB METAUIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUIPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIIBITOB,
WUIIOCTPUPYIOLIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakuy pa3ioKeHHs], COSTUHEHU).

Mesrcnpeomemmnnie ceasu



Peaymszannst MeXNpenMETHBIX CBSI3€M NPH HM3YyYEHMM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONb30BaHWE KaK OOMIMX ECTECTBEHHO-HAYYHBIX
MOHSATHM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MTPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mMe eCTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccuukamus, TEPUOIUIHOCTh, HAOJIIOICHUE,
DKCIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: MarTepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOMNBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUUYECKUIN 3apsil, BEUIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (pU3WYECKUe BETUYHHBI, ¢IHMHUIIBI
U3MEPEHUS, KOCMOC, IJTaHETHI, 3BE31bI, CONHIIE.

buonorus: dorocuntes, npixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKus

[lepuoanueckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKHX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUONOB, Kaus, KaJdblLHUs M UX
COCIMHEHU B COOTBETCTBUHM C IIOJIOXKEHUEM 3JIEMEHTOB B Ileproanueckoit
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHUIBl XUMUYECKOW CBSI3H. THIBI KPUCTATIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTALUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCSIUIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEMHEHU, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanys XuMUYECKUX PeaKIUi MO pa3IMuHbIM MPU3HAKaM (110 YUCTY
¥ COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 (dEKTy, Mo
U3MEHECHHIO CTETICHEH OKUCIEHUS XMMHUYECKHX JJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4aCTHUIO KaTajau3aropa). DK30- U dHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsTHEe 0O TOMOTeHHBIX U IeTePOTCHHBIX
peakuusx. [lonarue o karammse. [lonsTue 0 xumuueckoMm paBHoBecuu. DakToOpHI,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEAaKUUU M TMOJIOKEHUE XUMHYECKOTO
paBHOBECHSI.

OKHCITUTETHPHO-BOCCTAHOBUTEIBLHBIC ~ PEaKIUM,  JJICKTPOHHBIM  OamaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaxkuuu. CocraBienue YPaBHEHUM



OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHM C  HMCIOJB30BAHHEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUUECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonbl, annoHel. MexaHu3M AUCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenpb aucconuanu. CUibHbIC U Ca0bIe DJIEKTPOJIUTHI.

Peakuuu nonnoro ooMeHa. Y ciaoBus IpOTEKaHUS peakiuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAalllEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBoilcTBa KHUCIOT,
OCHOBaHMM W coJeil B CBeTe MpEeICTaBICHUH 00 BJIEKTPOIUTUUYECKON
nucconmannu. KauecTBeHHbIE peakuy Ha MOHBL. [IOHSITHE O TUAPOIIN3E COTEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCISIMA KPUCTAUIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB W HEeMeTauioB (Tpaduta M anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAaHNUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaKIuu
OT BO3JICUCTBUSL PaA3IUYHBIX (HaKTOPOB, HCCIEIOBAHUE JJICKTPONPOBOJIHOCTU
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOLMALMU KHUCIOT, MICJIOYEed U  COJIeH
(BO3MOKHO  HCIOJIb30BAaHHE BHJEO MAaTepuajoB), IPOBEICHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX  MNpPU3HAKU  NPOTEKaHMUs]  peakuuid  HOHHOrO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXeHUs, COSUHEHHs), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0 KAYECTBEHHBIX pPEAKIUMid Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTtasuibl 4 UX COeAMHEHM S

OOmass xapaktepuctuka TaloreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHE CBOWCTBA HAa M[pUMEpe  Xjopa
(B3aUMOJICHCTBUE C MeTaJJIaMH, HEMeTalJlaMHu, IeJo4aMu). XJIOPOBOIOPO/I.
ConsHasg Kucia0oTa, XMMHUYECKHE CBOMCTBA, IMOJYy4YEHHE, NMpUMEHEHHe. [lericTBue
XJOpa W XJOPOBOJAOPOJAa Ha OPraHW3M 4YesioBeKa. BakHeWlnue XJIOpHUAbl U KX
HaXO0XJCHHUE B IIPUPOLE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTENeHH OkucieHus. CTpoeHue M (PU3NUYECKHUE CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U CePhbl. AJUIOTPOIHBIE MOAU(PHUKAIIUN KUCIOPOIa
U cephl. XUMUYECKHUe CBOWCTBa cephl. CepoBOMOPO, CTpOCHHE, (PU3MUECKHE U
XuMu4yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucinoTa, (QU3MYECKHME U XUMUYECKHMe CBoMcTBa (oOlmue Kak
IpEICTaBUTENA Kjacca KHCIOT U cheuupuueckue). XUMUYECKHE pPEaKIuH,
JeKalmye B OCHOBE MPOMBIIUICHHOTO CIOCO0a MONyYeHUS CEPHOW KHCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAS PEaKLIUs Ha



cynbdar-uon. Haxoxmenue cepbl u €€ COCAMHEHWH B TPHPOAC. XUMHUUYECKOE
3arpsA3HEHHE OKPYKAIIIE cpeabl COSAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPAICHUS.

OOmas xapakrtepuctuka 31eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIC CTENEHU OKUCIEHUs. A30T, paclnpoCTpaHEHHE B MPUPOJIE,
busnueckne 1 XUMHIECKHE CBOMCTBA. KpyroBopoT azoTa B mpupoje. AMMHUaK, ero
bu3nueckre U XUMUYECKHE CBOMCTBA, MoJydeHue u npuMeHeHue. Conu aMMOHUS,
ux puU3NUecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THasi KuCJoTa, €€ TmoyuyeHue, (pU3nyecKue M XUMHUECKHUE
cBOMcTBa (0OIIME KaK MpPEACTaBUTENSl Kiacca KHUCIOT U crnenuduueckue).
Hcnonp30BaHMEe HUTPATOB M COJEd aMMOHHMS B KayeCTBE MHMHEPAIbHBIX
yno0peHuil. XuMrU4ecKoe 3arps3HeHNe OKPY KaIOIIe Cpeibl COeTMHEHHUSIMU a30Ta
(KUCTTOTHBIE JIOXKJHW, 3arpsi3HEHHWE BO3AyXa, MOYBbI W BojgoéMoB). docdop,
alnoTponHele Moaudukauuu (ocdopa, (pU3MUECKUE U XUMHUYECKHME CBOMCTBA.
Oxcun docdopa (V) u pochopHas KUCIOTa, PU3HIESCKUE U XUMUUSCKUE CBOMCTRA,
nonyuenue. Mcnonb3oBanue GpocdaroB B Ka4eCTBE MUHEPATBHBIX YI00pESHUIA.

O6mas xapaktepucTuka 3memMeHTOB |VA-rpynmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMS.  YTIEpoJA,  aUIOTPOITHBIE
MoAau(pUKAlUKM, paCTPOCTpaHEHUE B TpUpole, (uznueckue U XUMHUYECKHUE
cBoiictBa. Ancoponus. Kpyrosopot yraepona B mpuponae. OKCUIBI yIiiepoaa, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPTaHU3MBI,
MOJIyYeHHE U TMpPUMEHEHUE. DKOJOTUYECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riaoOalbHOTO TMOTEIJICHUS KIMMara, MHapHUKOBBIM
s dexT. YrompHas KAcaoTa U €€ cor, nX (PU3NIECKUE U XUMHYECKUE CBOMCTBA,
nojiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHauanbHbBIE MOHITHSI 00 OPTraHUYECKUX BEIIECTBAX KAK O COSAUHEHMUSIX
yriiepoja (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJI, TJIMIIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKK YTIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKTBI WX TepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsaTHEe 0 OMONOTHYECKH Ba)KHBIX BEIIECTBAX: XKHUPaAX, OCIKax, yriieBoJax — U X
poJii B OKM3HU 4YeloBeka. MarepualibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COETUHEHHUI.

Kpemnauii, ero ¢u3nmyeckue W XHMHYECKHE CBONCTBA, IIOJIIyUCHHUE H
npumeHeHue. CoenuHeHHus KpemMHHs B mpupone. OOmme mnpeacTaBieHUs 00
okcune kpemuus (IV) u kpemuueBoi kucnore. CWIMKAThl, X UCIOJIb30BaHUE B
OBITY, B IPOMBIIUJICHHOCTU. BaxkHellne cTpouTeIbHbIE MaTepHalibl: KEPaMHUKA,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MacHOr0 UCIOIb30BaAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm.

M3YyueHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KUCIIOTHI,
IPOBEICHUE KAaU€CTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAOJIIOICHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHL, OTpaxaromue (PU3MUecKkrne U XUMHYECKHE CBOMCTBA
TAJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOIB30BAaHWE BHUAEOMATEPUAIIOB),
O3HAaKOMJIEHHE C o0pa3uaMu XJOpPUAOB (TajJOreHUJ0B), O3HAKOMJIEHHE C
obpasznaMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJh30BaHUE
BUJICOMAaTEpHaJIOB), HaOMIOIEHUE TIpoliecca OOYIIMBaHUs caxapa IO JEeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKHX CBOMCTB
pa30aBIEHHOMN CEPHOM KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peaKIuu Ha CyJb(aT-
WOH M HaOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3UUYECKUMU
cBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHHH (BO3MOKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3amMu a30THBIX U (pochopHBIX ymoOpeHuid, moaydeHue,
coOupaHue, pacrno3HaBaHWE€ ¢ U3YYEHUE CBOWCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHbIX PEaKIMi Ha MOH aMMOHHUS U (ochaT-uoH U U3yueHHe MPU3HAKOB
UX TIPOTEKAHUs, B3AMMOJIECTBHE KOHUEHTPUPOBAHHON a30THOM KHUCIIOTBI C ME/BIO
(BO3MOXHO UCII0JIb30BaHUE BUJIEOMATEPUATIOB), U3y4YeHUe Mozesnen
KPUCTAJUTMUECKUX pEmETOK anMasa, rpaduta, (yiiepeHa, O3HaKOMJICHHE C
MpOLIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHHue, coOupaHue, paclo3HaBaHUE U U3yUYEHUE
CBOICTB YIJIEKMCIIOTO ra3a, IpOBEJICHNE KayeCTBEHHBIX pPEaklMi Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE IMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKIMEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHele HeMeTaIbl U UX COCIUHEHUSD.

MeTtanibl 4 MX COeIMHEHUSA

OO1as xapakTepUCTHKA XUMHUYECKUX 3JEMEHTOB — METANIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepumoamueckon cucreme XuMHYecKHx daeMeHtoB JI. M.
MenpneneeBa u ctpoeHuss atoMoB. CTpoeHre MeTauioB. MeTtamudeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTANIMUECKas  PEIIETKA.  JDJEKTPOXUMUYECKUH  pAl
HanpspKeHU MeTaiioB. OU3nyeckue U XMMUYECKHUe CBOMCTBA MeTaiioB. OOmue
crnocoObl moxyyeHus: MeTawioB. [loHsTHE O KOppO3WKM METalIOB, OCHOBHBIE
cnocoObl 3amUThl MX OT Koppos3ud. CraBbel (CTallb, YyTyH, AIOPAIIOMUHUMH,
OpoH32a) U X NMPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[[{eouHbple MeTaIBL: NOJIOKEHHE B [lepronuecKoil cUCTEME XUMUYECKUX
anemeHtoB . M. MenzaeneeBa, CTpO€HUME HUX aTOMOB, HAXOXKIAECHHUE B IIPUPOJIE.
®dusnyeckrue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne ImIeNOoYHBIX METAUIOB MW UX
COCIMHEHUU.

[[lenouyHo3eMeNnbHbIE METAUIBl MAarHUd W KajJblUM: TOJOXKEHUE B
[Tepuoguueckon cucreMe xumuueckux 3neMeHToB [[. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKue 1 XMMUYECKHE CBOMCTBA MarHus
W Kaiblus. Baxnelmume coequHeHHs] Kanblus (OKCUI, THUAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJIoMUHUN: TIoJI0)keHuE B [leproinueckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHUE aroma, HaxOXAeHHUE B Ipupone. Pusnyeckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA W THAPOKCH]IA
AIFOMHUHUSL.

Keneso: monoxenue B [lepuoanyeckon cUCTEME XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa, CTpOEHHME aToOMa, HAXOXJE€HUE B mpupojae. Puzmyeckue u
XUMUYECKHEe CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn kenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIyYCHHUE.

Xumuyeckuii IKCnepumMenm:

O3HAKOMJICHHE ¢ oO0pas3laMd METAUIOB M CIUIaBOB, WX (PU3HYECKUMH
CBOMCTBAMHU, U3YUYEHHUE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUECOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBUA OKCHJIA
KaJIbLIMSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
VICCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA TOPEHHUS XKeje3a B KUCIOPOJe
(BO3MOXKHO  HCIMOJIb30BAHUE  BUJICOMATEPUATIOB), IPU3HAKOB  IMPOTEKAHUS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajJblMs, AJTIOMUHUS, [IMHKA, JKEJe3a
(I1) u xenesa (1), memu (1), HAOIIOACHME W ONMCAHUE MTPOIIECCOB OKPAIIMBAHHS
IJJAaMEHH MOHAaMU HATpHsi, Kalusd W KalablUusd (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB TMIPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aj1a4d Mo TeMe «BaxkHeniue
METAJUIBI U KX COCTUHECHUS».

XuMHuS M OKPYXKAKOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW >KM3HM 4YeJlOBEKa. be3omacHoe
WCII0JIb30BaHUE BEIIECTB M XMMHUYECKUX peakiuii B ObiTy. [lepBas momoinb npu
XUMHUYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMHUYECKOE 3arps3HEHHE OKpYKawolleh cpeinl (MpeaenabHasi J0oMmyCcTuMas
KOHIIEHTpaius BeiecTs, nainee — [1JIK). Poias Xxumuu B pemieHun 3KOJIOTrMYeCKUX
pooIeM.

Xumuueckuii IKcnepumenm:

U3yueHHe oOpasIloB MaTepUalioB (CTEKJIO, CIUIABbI METAJJIOB, MOJUMEPHBIC
MaTepHaibl).

MeosicnpeomemHnule ceasu



Peaymszannst MeXNpenMETHBIX CBS3€M NPHU HW3y4YEHUMM XHMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIOJIb30BaHHE Kak OOMIMX €CTeCTBEHHO-HAayYHbIX
NOHATUH, TAK W NOHATHUH, SBJISIOIUXCS CUCTEMHBIMH IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO1Ke ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKkT, rUIOTE3a, 3aKOH,
TEOpusl, aHajuu3, CHHTE3, KiIacCupUKalusi, MepUOAUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJEINPOBAHUE, HW3MEPEHHE, MOJIEb, SBJIECHUE, ITAPHUKOBBIN
¢ PeKT, TeXHOIOTHS, MaTePUAIIHI.

@dusnka: MaTepus, aTroM, DJIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TONbl, PAJUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUYECKUU 3apsij, MPOBOJHUKHU,
HOJYNIPOBOJHUKU, JUDJCKTPUKH, (POTORIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CIuiaBbl, (PU3MUYECKUE BEIMYMHBI, €IMHULBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocunres, npixanuwe, Ouocdepa, dKOCHCTEMA, MUHEPATBHBIC
y100peHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpagus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
IIOJIE3HBIE UCKOMAEMBIE, TOILINBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOLIETro
0o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOy4YeHUS XUMHH B €JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOM JIEATEIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHCKUMU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, IIPUHSITBIMU B
oOlecTBe MpaBWJIaMH M HOPMaMH IOBEIECHHS M CHOCOOCTBYIOT IpOLECCaM
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLMAIN3AIMN 00YyYarOIIHXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYaroOLIUXCS
PYKOBOJICTBOBaTbCA CHCTEMOM TO3WTHBHBIX LIEHHOCTHBIX OPUEHTAUUA H
pacuIMpEHUE ONBITA IESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHNS:

LIECHHOCTHOI'O OTHOLICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUECKOMY
U HAyYHOMY HACJEOUI0, TOHUMAHUS 3HAYECHHUS XUMHUUYECKOM HAayKH B JKU3HU
COBPEMEHHOr0 O0OIEeCTBA, CIOCOOHOCTH BJIaAETh JOCTOBEPHON HMH(pOpManuen o
NEPENOBBIX JOCTHMKEHUAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 YCTPOICTBE MUpa U O0ILECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJbHBIX HOPMax M MNpaBUiIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEIOBAaTEIbCKOM, TBOPYECKOM W Jpyrux  BUAAX
JEeSITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOH JAEATEIbHOCTU IpU
BBINIOJIHEHUHU YYEeOHbIX, TO3HABaTEIbHBIX 3a/lay, BBINOJHEHUU XUMHUYECKHUX
IKCIIEPUMEHTOB, CO3[JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
U B3aUMOIIOMOIIM B TIpollecce ATOM Yy4eOHOM NeATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TOBEICHHE M IIOCTYIIKM CBOMX TOBApUILEW C IO3ULUU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA ITOCIEACTBUN MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XWMHYECKOM pPEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIISIOLINE
OCHOBY I NTOHUMaHUs CYIIHOCTHM HAy4YHON KapTHUHBI MUpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSA IPUPOMBI, B3aUMOCBA3SIX YEIOBEKa C
MPUPOIHON CPENOiL, O POJIM XMMHH B TO3HAHUU ITUX 3aKOHOMEPHOCTE;

IIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA NOJYYEHWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOMUMBbIC Ui OOBACHEHUS HAOII0JaeMbIX MPOIECCOB U SIBICHHMH,
MO3HABATENbHON, WH()DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOMN



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKHMMH CpEACTBAaMU HMH(POPMALMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYyYEeHHMIO M TO3HAHUIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, MPOEKTHOM W HUCCIEeN0BATEIbCKOU
NEeATENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JlanbHEHIIeM;

4) ¢popMHUPOBAHNS KYJIbTYPbI 310POBBSI:

OCO3HAHME IIEHHOCTUM JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUA K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBbIM 00pa3 XKU3HHU, OCO3HAHUE MOCIEIACTBUN WU
HENPUATUE BPEIHBIX NMPUBBIYEK (YHOTPEOICHHS aIKOT 01, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0O€30IacHOCTH IpuU  OOpalieHun ¢
XUMHUYECKUMHU BEUIECTBAMU B ObITY U pealbHOM KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUYECKOMY M3YyUEHUIO Tpodeccuil u Tpyia pa3IMyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTam TpPYyAOBOW [EATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUS TPEAMETHbIX 3HAaHUN 10 XWUMHUHU, OCO3HAHHBIH BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOKEHUST 00pa3oBaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEemHON NpodhecCUOHANbHOM ASSATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJallTUPOBATHCS B MpOo(PecCHOHATBHOM Cpe/Ie;

6) 3K0JIOrNYecKOro BOCIIMTAHUS

HKOJIOTHYECKH I€JeCO00pa3HOEe OTHOIICHHE K NPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, NIOHUMAaHUE LIEHHOCTH 310POBOrO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyeckoMy M TCHUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTH COOJIOJCHHUS
paBuJl 6€30MaCHOTO MOBEACHUS MPU padoTe ¢ BEIIECTBAMH, a TAK)XKE B CUTYyalMsIX,
YIPOXKAOIIKX 30POBbIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMHUH, IS
penieHus 3a1a4, CBA3aHHBIX C OKPYKAlOLEeld IPUPOIHON CPENOU, I ITOBBIICHUS
YPOBHSL  3KOJOTHYECKOW  KYyJbTYpbl, OCO3HaHUS TJO0ANIbHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOIOB XUMUH,
9KOJOTMYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCA MM B IO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIbBHOU MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaIMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBbIE IS
dbopMHUpOBaHHA MHPOBO33PEHHUS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JPYTOE.), KOTOPbIE
UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax W MO3BOJIAIOT Ha
OCHOBE 3HaHUI M3 3THUX MpeAMETOB (OPMHUPOBATH IMPEJCTABICHUE O LIEIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpCAIbHbIC yUeOHbIC NeUCTBUS (II03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJISITHBHBIE), KOTOphIE 00ecmeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOM
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAIbHBbIE YYeOHbIE 1eHCTBUS

ba3zoBble 1ornyeckue AecTBU:

YMEHHUSI HUCIOJb30BaTh MNPHUEMBI JOTUYECKOTO MBIIUIEHUS IPU OCBOCHHUHU
3HaHUI: pacKpbIBaTh CMBICT XMMHUYECKUX TMOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MpPU3HAKU, YCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSIMH), HUCIOJIb30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()AKTOB M SBJICHHUM, BEIOMPATh OCHOBAHMSI U
KPUTEPHUH ISl KIACCU(PUKAIUA XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUUUHHO-CIEIACTBEHHBIE CBS3M MEXKIAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE pacCyX AeHUS (MHIYKTUBHBIE, AENYKTUBHbIC, 110 aHAJIOTUN),
JienaTh BBIBOJIBI M 3aKJIFOUYEHUS;

YMEHHUE TMPUMEHSATh B TMPOIECCEe TNO3HAHMS MOHATUSA (TIPEAMETHBIE W
METaINpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMBIE B XUMUU,
peoO0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIECNIbHBIE TTPEICTABICHUS —
XUMUYECKUN 3HaK (CHMMBOJ DJIEMEHTa), XuMudeckas ¢GopMmysia W ypaBHEHUE
XUMUYECKON peakinu — MpU PelIeHUH YueOHO-TI0O3HABATEIbHBIX 3ajlay, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUI BBISIBIATH U XapaKTepU30BaTh CYIICCTBEHHbIC
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIUH,
BBISIBIISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEUMS B U3yUaeMbIX MPOIECCAX U SBJICHUSIX.

Ba3oBble ucciaenoBarebcKne J1eMCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAu4€CTBE WHCTPYMEHTA
MO3HAHWA, a TaKKe€ B KAayeCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI I10
IPOBEPKE MPABUIILHOCTU BBICKA3bIBAEMbBIX CYKJICHUN;

NpUOOpPETEHUE OMbITa M0 TUIAHUPOBAHUIO, OpPraHU3allMd W TPOBEACHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOMronaTh 3a XOJOM IIpolecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 Pe3ysbTar, GOpMyIUpOBaTh 0000IIECHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEOBAHUS, COCTABIATh OTUET
0 MpOo/ieJIaHHOM padoTe.

Pabora ¢ unpopmanmei:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(HOPMAIIHIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, TOJIYyIaeMYyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JUTepaTypa XUMHUYECKOTO COJAEp)KaHUs, CIPABOYHBIE
nocobusi, pecypcbl MHTepHeTa), KPUTUUECKH OIEHHUBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHHE MPUMEHITh Pa3IUYHbIE METOJbl U 3alpOChl MPU MOHMCKE W OTOOpE
uHGOpMAIlMd U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIUMBIX I BBIIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONpPEIeIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJIb30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MUCIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OPMY HpEACTaBICHUS HHPOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMble 337a4yd HECJIOKHBIMU CXEMaMH, JHharpammamy,
apyrumu popmamu rpadvKu U UX KOMOHWHAIMSIMU;

yMEHUE UCIOJIb30BaTh M aHAJIM3UpOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEZIOBATEIbCKOM NIeATEIHbHOCTH MH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIbCKOI'0 XO3SAKMCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOUIEH NPUPOIHOU
cpensl.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe Juagora v (WJIH) JTUCKYCCHH) TIO
CyllecTBY  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATb CBOM  MPEIOKEHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS NIPEIJI0KEHHON 3a/1a4U;

YMEHUSI  NPEACTABIATh  IOJYYEHHbIE  PE3yJibTaTbl  MO3HABATEIBHOM
NEeSATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNaTh MpPe3eHTAIUI0
pE3yNbTATOB BBIMOJHEHUS XUMHYECKOr0 JKCIEpUMEHTa (J1a00paTOPHOTO ONBITA,
1abopaTopHOI pabOTHI IO HCCIIEOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBATENbCKOW  JIESITENBHOCTH  IPU  PEUICHUU
BO3ZHHUKAIOIIMX NpOOJEeM Ha OCHOBE Yu€Ta OOIIMX HMHTEPECOB M COTJIACOBaHUS
no3uuui (00cyxaeHusi, OOMEH MHEHHSMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUM, OIPENCICHHE KPUTEPUEB 110 OLEHKE KayecTBa
BBITNIOJIHEHHOM pa0oThI U JpyTHE).

PerynsiTuBHBIE YHMBepcaJbHbIe YueOHbIe 1eiCTBHA:

YMEHUE CaMOCTOATENIbHO ONPENENsITh UENH JeATeNbHOCTH, MIaHUPOBATh,
OCYLUECTBJIATh, KOHTPOJIMPOBATH M MPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO
NesTEeNHHOCTD, BEIOUPATh Harbosee d(ppeKkTuBHbIC CIIOCOOBI pelleHns YIeOHbIX U
MIO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
IPEIJIOKEHHBIM aJITOPUTM JEHUCTBUUM NPU BBINOJHEHUU 3aJaHUM C Y4YETOM
NOJIYYEHHS] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BELIECTBAX U PEaKLUX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJbTaTa 3asBICHHOW LU, YMEHUE
MCII0JIB30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, IPEAJIAracMbl€ B YCJIOBUU 3aJaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMEeTHBIX PE3YJIbTATOB [0 OCBOCHHIO 00s3aTEIBHOTO
COJIep)KaHusl, YCTAaHOBJIEHHOTO JaHHOW (¢eaepanbHOH pabouell MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



neucTBUl, crnenuPuUecKkue Ui TPEAMETHOW oOmacth  «XUMHS», BHUIBI
JEATEbHOCTH 1O  IIOJYyYEHUIO HOBOIO  3HaHMS, €ro  HHTEPHPETalNH,
peo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYalUsX.

K xoH1y o0ydenus B 8 kjiacce rpeMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUaAIOIINXCS] YMEHUM:

e PpACKpPBIBaTh CMBIC] OCHOBHBIX XMUMHUYECKHX MOHSATHUM: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOIHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA O0BEM,
OKCHJI, KHCIJIOTa, OCHOBaHHE, COJIb, JIEKTPOOTPULATENBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCUpUKAIUS pPEaKIui: peakiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUs, PpEaKUUU 3aMEUICHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMUYECKHE PEAKLIUH, TEIUIOBOM 3P(EKT peakiui,
AIpO aToMa, JJEKTPOHHBIA CIIOW aToMa, aTOMHasi OpOuTalb, PAAUYC
aTomMa, XUMHYECKas CBS3b, MOJSPHAS W HEMOJSIPHAsi KOBAJICHTHAsl CBA3b,
HWOHHAs CBsI3b, UOH, KaTMOH, aHWOH, PacTBOp, MAaccoBasl J0Jisl BEIIECTBA
(mpolieHTHas! KOHIIEHTPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TOHATHH U
MPUMEHSITh 3TU OHSTHUS MPU OMKUCAHUY BELIECTB U UX MPEBPAILICHU;

e HCIONB30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMYyT
BEILIECTB U YPABHEHNI XMMHUYECKUX PEAKIIMIL;

e OIpEIENsTh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSIX,
CTENEHb  OKHUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COEAUHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIACCy COECIUHEHHH I10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpeiBaTh cmbich Ilepuomuueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKONM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT UX IOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHHMS MacChl BEUIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh IMOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnmna)y, maneie u
OoJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoguueckass cuctemMa XuUMHUYecKux »diemeHToB [J[. U.
MenpaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB | 3apsj sjpa, oOliee YUCIO IEKTPOHOB
U pacnpeiesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YKCIy M COCTaBy Y4YacTBYIOIIMX B PeaKIuu
BELIECTB, N0 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kaue€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpEBpaAlICHUN B
Pa3INYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYKO  MAaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHMYECKOrOo »3JeMeHTa 1o ¢opmyIe
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MPUMEHSTh OCHOBHBIE OIEpPALMM MBICIUTENBHON NEATEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATHU3aluIo, KIIacCU(PUKALHUIO,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBS3€M — IS U3Yy4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIUM, eCTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIHPOBAHUE, JKCIECPUMEHT
(peasibHBII U MBICIICHHBIN );

clenoBaTh ~ IpaBUJiaM  [OJb30BaHUS  XMMHUYECKOM  MOCYIOM M
7a00paTOpHBIM  O00OpYJIOBaHMEM, a TakKXKe IMpaBWIaM OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO U COOUPAHHIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa H KHUCJIOPOJZa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh U MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoniy oOydenus B 9 kjiacce npeIMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pPacCKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKUX NOHATHUWA: XWMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIOKHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYEeCcKas CBsA3b, TEIJIOBOU d(P(deKT
peakuud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, AIEKTPOJMTHYECKAST IUCCOLMALMSA, PEAKIHUH HOHHOIO
oOMeHa, Karauu3atop, XHMHYECKOe paBHOBecHue, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIHTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHUE W  BOCCTAaHOBJIEHUE,
aIoTponus, aM(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
MeTaJTMYeCcKasi), KpUCTAJIMYECKas penerka, KOppo3usi METaJlioB,
CIUIaBbI, CKOPOCTh XUMHYECKOM peakiuu, MpeaeabHO JAOMyCcThUMas
koHueHTpanus [IJIK Bemecrtna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IIPU ONKMCAHUM BELECTB U UX MPEBPALLICHUI;
MCIIOJIb30BaTh XHUMHYECKYIO CHMBOJIMKY JUJIsi COCTaBjieHUs Gopmy
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENEIATh BaJIECHTHOCTh U CTENIEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy COEOUWHEHUU 1o ¢(opMmyiaM, BHI XHUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YeCcKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUM, TUIl KPUCTATUITMYECKOU
PEMETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MenpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMAaHHWE: OIUCHIBATh W XapaKTepu30BaTh
tabmmunyio (opmy [lepruoamdeckoil CUCTEMBl XMUMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUSA «TJaBHasg noarpynma (A-Tpynma)y U «mobodHas
noarpynna (b-rpynma)», manele u OodbIIME MEPUOMABI, COOTHOCHUTH
o003Ha4YeHUsl, KOTOpPhIE MMEIOTCS B TMEPUOJUYECKONW Taliuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKUX
AJIEMEHTOB (COCTaB © 3apsij sApa, o0OIlee 4YUCIO DIEKTPOHOB U
pacmpeneneHue WX TI0 DJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHCHUU B
npejenax MaJiblX NEPUOIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIY M COCTaBy YYaCTBYIOIIMX B pEaKIUH
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 W3MEHEHUIO CTEMEHEW OKHUCIICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME W CHEeNU(PUUISCKHE XHUMHYCCKUE
CBOMCTBa NPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKAAsl OIMKUCAHUE
IpUMEpPaMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHUX
XMMUYECKUX PEAKIUM;

COCTaBJSITb YPAaBHEHUSI JJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIUM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXIY BEUIECTBAMM PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOr0 OajlaHCca ATUX PEaKIIMiA;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX NPEBpaAlICHUNA B Pa3IUUYHBIX
YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrOo »3JeMeHTa 1o ¢opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOW PEAKIUU;

coONIOaTh  MpaBWUjia  TOJB30BAHUSA  XUMHYECKOW  MOCYyAOW W
7abopaToOpHbIM  00OpY/JOBaHMEM, a TaKXkKe IMpaBuja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU TIO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

OPOBOJUTh  PEAKLMH, TOATBEPKIAIOIIME  KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OPOMUJI-,
uoaua-, kKapOonat-, ¢ocdar-, cuiMkaT-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBI aMMOHHSI M HMOHBI M3YYEHHBIX METAIIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX pacCTBOpPax HEOPraHMYECKUX BEILIECTB;

MPUMEHSATH OCHOBHBIE ONEpPALMU MBICIUTEIBHON JIEATEIbHOCTH — aHaJINU3
U CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEeMATU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3¢d — I U3YyYEHHUS CBOWCTB BEILECTB U
XUMUYECKUX PEaKlNil, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaOJIOICHUE, M3MEpPEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHBbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Kosaun4yectBo 4yacos
Ne HaunmenoBanue pa3ienos u JIeKTPOHHBIE (LU (POBHIE)
KoHnTpoibHbIe IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
Pasznea 1. IlepBoHayanbHble XUMHYECKHE OHATHUSA
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6mmorexa [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BeriectBa 1 xumMuueckue 15 1 Bbubnuoreka [JOK
' peaxiuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20

Pa3nen 2. BaxkHelilue npeacTaBuTe 1 HEOPraHUYeCKHUX BellleCTB

51 Bosayx. Kucnopon. Ilonsarue 5 bubnunoreka [IOK
00 oxcHuaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa.Ilonsitue o kuciorax 3 1 bu6mmorexa [IOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [Tonsatue 06 5 1 1 bubnuoreka [IOK
OCHOBAHHUSAX https://m.edsoo0.ru/7f41837c
54 OCHOBHBIE KJIaCChI 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /. . MenaeneeBa. CTpoenne aToMOB.
Xumuueckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH


https://m.edsoo.ru/7f41837c�
https://m.edsoo.ru/7f41837c�
https://m.edsoo.ru/7f41837c�
https://m.edsoo.ru/7f41837c�
https://m.edsoo.ru/7f41837c�
https://m.edsoo.ru/7f41837c�

[Iepronnueckuii 3aKOH U
Ilepronnueckas cucrema

3.1
XUMHUYECKHUX 3jieMeHTOoB [[. 1.
MenneneeBa. CtpoeHue atoma
XHUMHUYECKas CBSI3b.

3.2 OKuCIUTENHbHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

bubmuoreka [JOK
https://m.edso0.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c�
https://m.edsoo.ru/7f41837c�
https://m.edsoo.ru/7f41837c�
https://m.edsoo.ru/7f41837c�

9 KUIACC

Ne i/

Pazgea 1.

11

1.2

1.3

HaumenoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

BemecTBo M XMMHYECKHE PeaKIIUH
[ToBTOpeHue u yrioyOneHne 3HaHUN
OCHOBHBIX Pa3/eyioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peakuui

DNEKTPOIUTHYECKAS TUCCOLIUALIHUS.
XUMHYECKUE PEAKIIMU B pacTBOPAX

Htoro no pazneny

Pazgea 2.

2.1

2.2

2.3

2.4

HemeTanabl 1 UX coeTMHEHUS

OO011ast XapakTepUCTHKA XUMHUECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mas xapaKTepUCTHKA XUMHYECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COCTUHCHUS

OO0m1as XxapakKTepUCTUKa XUMHUUECKUX

anemeHToB VA-rpymmbl. A30T, pochop 1 ux

COEIMHEHUS

OO011as XapakTepUCTHKA XUMHYECKUX
aneMeHToB |VA-rpynmnsl. Yriepon u
KPEMHUH U UX COECIUHEHUS

Htoro no pazneny

KoanuecTBo 4acoB

Bcero

17

25

KonTpoJbubie
padoThI

IIpakTHYecKue
padoThI

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

but6mmoreka [JOK
https://m.edso0.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [JOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edso0.ru/7f41a636



https://m.edsoo.ru/7f41a636�
https://m.edsoo.ru/7f41a636�
https://m.edsoo.ru/7f41a636�
https://m.edsoo.ru/7f41a636�
https://m.edsoo.ru/7f41a636�
https://m.edsoo.ru/7f41a636�
https://m.edsoo.ru/7f41a636�

Pa3pen 3. MeTa/sibl M HX COeUHEHU ST

3.1 OO0111e cBOMCTBA METAIIJIOB

3.2 Baxuen1e MeTalIbl 1 UX COEIUHEHUS

Htoro no pazneny

Pasnen 4. Xumus u okpy:xaomas cpeaa

4.1 BemecTsa 1 maTepuainsl B )KU3HHU YEJIOBEKA
Utoro no pazneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

16

20

68

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edso0.ru/7f41a636

bubmmorexa [JOK
https://m.edso0.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636�
https://m.edsoo.ru/7f41a636�
https://m.edsoo.ru/7f41a636�
https://m.edsoo.ru/7f41a636�




IHOYPOYHOE IINTAHUPOBAHHUE

8 KNIACC
Kosnn4yecTBo yacos DJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoabnubie IIpakTuueckue
n/n Bcero U3ydYeHust oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[IpenmeT xumuu. Poiap XuMuu B 5KU3HU 1 bubmoreka [JOK
yeJjioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
[TonsTre o MeToaax MO3HAHUS B XUMUU 1 bubmmorera LOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThI B Ta00OpATOpPUH U TIPUEMBI 1 bubnmoreka [JOK
oOpareHust ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
00opy10BaHUEM
Yuctele BemecTBa u cMecu. CriocoObl 1 bubnunoreka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas paGora Ne 2
«Paznenenue cmecelt (Ha mpumepe 1 Bubmmorera [IOK
A . pHMep https://m.edsoo.ru/ff0d28c8
OUYNCTKU ITOBAPEHHOM COJIN)»
ATOMBI U MOJIEKYJIbI 1 Bubmmorera [IOK
y https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIIEMEHThI. 3HAKU 1 bubnuotexa [JOK
(CUMBOJIBI) XHMHUYECKHX 3JIEMCHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie U cloXHBIE BElIeCTBa 1 bubmmorexa LOK
P B https://m.edsoo.ru/ff0d2a6c
but6mmoreka [IOK
ATOMHO-MOJIEKYJISIPHOE YUECHUE 1

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c�
https://m.edsoo.ru/ff0d227e�
https://m.edsoo.ru/ff0d23dc�
https://m.edsoo.ru/ff0d26ca�
https://m.edsoo.ru/ff0d28c8�
https://m.edsoo.ru/ff0d2a6c�
https://m.edsoo.ru/ff0d2be8�
https://m.edsoo.ru/ff0d2a6c�
https://m.edsoo.ru/ff0d2d50�

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MMOCTOSHCTBA COCTaBa BEIECTB.
Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMMHYECKHX 3JIEMEHTOB

OTHOcHUTEeNILHAsA aTOMHAas Macca.
OTHOCHUTENILHAS MOJICKYJISIpHAd Macca

MaccoBas 101 XUMHYECKOTO
3JIEMEHTA B COEIMHEHNH

KomnuectBo Bemectsa. Moiib.
MognsipHast macca

duznyeckrue 1 XUMUUECKHE SIBICHUS.
Xumuueckas peaknuid

[Ipu3Haky u ycioBHs IPOTEKAHUS
XUMHYECKUX PEaKIui

3aK0OH COXpaHEHUs1 MacChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

BrrunciieHusa Koau4ecTBa, MacChl
BEIIIECTBA [0 YPAaBHEHUSIM XUMUYECKUX
peaxkuui

Knaccudukanmsi XuMHUUeCKIX peaKIuii
(coenuHeHws, pa3IoKEeHUS,
3aMeIIeHus, OOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIKIoneaucT. O000IIeHHE U
cHCTeMaTH3aIis 3HaHUH
Konrponsnas padora Nel o treme
«BemiecTBa U XUMUYECKUE PEAKITHI

Bo3nyx — cMech razos. CoctaB
Bo3ayxa. Kucnopox — snemeHt u

bubnuorexa [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bubnunoreka [IOK
https://m.edsoo.ru/ff0d350c

bubmmorexa [JOK
https://m.edsoo.ru/ff0d5230

but6moreka [IOK
https://m.edsoo.ru/ff0d37fa

bubnunoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bubmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubnunoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4290

bub6moreka [JOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae�
https://m.edsoo.ru/ff0d323c�
https://m.edsoo.ru/ff0d350c�
https://m.edsoo.ru/ff0d5230�
https://m.edsoo.ru/ff0d37fa�
https://m.edsoo.ru/ff0d3a16�
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22

23

24

25

26

27

28

29

30

31

npocroe BeuecTBo. O30H

duznyeckre 1 XUMHUUECKHE CBOIMICTBA
KHCIIOpo/ia (peaKIuKi OKUCIICHHSI,
ropenue). [lonsarue 06 oxcumax

CriocoOblI 1osTy4eHHs KUCI0po/ia B
71a60paTOPUU U TPOMBIIIIICHHOCTH.
[Ipumenenue kuciopoaa

TemoBoit 3¢ ekt XuMuIeckoit
peaKIyu, TIOHSATHE O
TEPMOXUMHUYECKOM yPaBHEHHH, K30~
SHIOTEPMHUECKUX PEAKIIHIX

TornuBo (HedTh, yroas U METaH).
3arpsi3HEHUE BO3/IyXa, CIOCOOBI €T0
MPEIOTBPAILICHUS

[IpakTuueckas pa6ora Ne 3 o teme
«ITonyuyenue u cobupanue KHCIOPOaa,
HU3y4YECHUE Er0 CBOMCTB)

Bonopoa — snemMeHT u npocroe
BenecTBo. Haxoxaenue B mpupoje
du3nyeckre 1 XUMHUUECKHE CBOICTBA
Bostopoaa. [Ilpumenenne Bogopoaa

TloHnaTHne 0 KUCIIOTaX U COIIX

CriocoOblI mosryueHust BOA0poia B
nabopaTopuu
[IpakTrueckas padota Ne 4 o Teme

«Ilomyuenue u cobrpaHue BO10poO/a,
U3yYEHHUE €ro CBOUCTB

bu6moreka [JOK
https://m.edsoo.ru/ff0d4614

bubnunoreka [IOK
https://m.edsoo.ru/ff0d497a

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4790

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2

bubmmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614�
https://m.edsoo.ru/ff0d497a�
https://m.edsoo.ru/ff0d4790�
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32

33

34

35

36

37

38

39

40

41

42

ModsipHblii 00bEM Ta30B. 3aKOH
ABorazipo

Brruncnenus o6bpéma, KonuyecTna
BEILIECTBA ra3a 10 ero N3BeCTHOMY
KOJINYECTBY BELIECTBA WU 00BEMY

Brruncnenns 006EMOB ra3oB mo
YPaBHEHHUIO PEaKIIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUHN I'a30B

dusznueckre 1 XUMUYECKHE CBOMCTBA
BOJIEI

CocraB ocHoBauuii. [Toustre 00
WHJIMKAaTOpax

Bopna xak pactBoputens. HacbilieHHbIE
Y HEHACHIIIICHHBIC PacTBOPHI. MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE

[IpakTuueckas pabora Ne 5 o reme
«ITpuroroBiieHue pacTBOPOB C
onpeAesEHHON MacCOBOM J10JeH
pacTBOPEHHOTO BEIIECTBAY
KonTponbHas padora Ne2 o teme
«Kucnopoa. Bogopoxa. Boga»
Oxcunpl: cocTaB, KaccupuKaius,

HOMEHKJIaTypa

[Tony4yeHnue u XuMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHuUs: cOCTaB, KJIacCU(pUKAIIHS,
HOMCHKJIATypa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d542e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmoreka [JOK
https://m.edsoo.ru/ff0d5708

bubnunoreka [IOK
https://m.edsoo.ru/ff0d587a

but6moreka [IOK
https://m.edsoo.ru/ff0d59e2

bubmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubnunoreka [IOK
https://m.edsoo.ru/ff0d5eba

bubmuorexa [JOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bubmoreka [JOK
https://m.edsoo.ru/ff0d664e

bubnunoreka [IOK
https://m.edsoo.ru/ff0d67ca
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[TonyuyeHne U XMMHUYECKUE CBOMCTBA
OCHOBaHUI

Kucnotsr: cocras, kmaccudukarus,
HOMEHKJIaTypa

[Tony4yenue u XuMHUYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATypa,
CHOCOOBI OTYYCHUS, XUMUYECKUE
CBOMCTBa

IIpakTuyeckas pabota Ne 6. Pemenue
HKCHEPUMEHTAIbHBIX 33134 110 TeEMe
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX
COCIUHEHUN»

I'enernueckas cBsI3b MCXKIY KilaccaMu
HCOPTraHNYCCKUX COCIMHEHU

O0001IeHre U CUCTEMAaTU3ALINS 3HAHUI

KonTponbnas pabora Ne3 no teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COETMHEHUI"

[TepBbie OMBITKH KIacCUPUKAITTT
XUMUYECKUX dieMeHTOB. [loHsaTHE O
IPYIIAax CXOAHBIX AIEMEHTOB
[Tepronnueckuii 3aKOH U
[Tepuoanueckasi cucteMa XMUMHUYECKUX
anemenToB 1. . MeneneeBa

IIepuonsl, rpyniel, NOATPYIIIILI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6moreka [JOK
https://m.edsoo.ru/ffOdfee2

bubnunoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubmuorexa [JOK
https://m.edso0.ru/00ad9474

but6moreka [IOK
https://m.edsoo.ru/00ad9b7c

bub6moreka [JOK
https://m.edsoo.ru/00ad9a50

bub6moreka [JOK
https://m.edsoo.ru/00ad9ch2

bubmoreka [JOK
https://m.edsoo.ru/00ad9ela

bubnunoreka [IOK
https://m.edsoo0.ru/00ad9ffa

bubmmorexa [JOK
https://m.edsoo.ru/00ada52c¢

bubmuorexa [JOK
https://m.edsoo.ru/00ada52c¢
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Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aTOMOB 3J1IeMeHTOB [lepuoanueckoit
cuctemsl /1. 1. MeHaeneeBa

XapakTepucTuKa XUMHIECKOTO
3JIEMEHTA 110 €TI0 MOJI0KCHUIO B
[Tepuonuueckoint cucreme /1. U.
Menpneneena

3navenue [leproaudyeckoro 3akoHa s
pa3BuTHUA HAayKu U npaktuku. /. 1.
MenpeneeB — y4€HbIN, NTEIaror U
rpakJ1aHuH

DNEeKTPOOTPULIATENILHOCTh AaTOMOB
XUMUYECKHUX JIEMEHTOB

HNonuag xumuyeckas cBA3b

KoBanenTtHas noJrsipHad XuMHUUICCKad
CBA3b

KoBanenTHas HEMOJIsIpHasd XUMHUUYCCKast
CBA3b

CreneHb OKUCIEHUSA

OKHUCIIUTEITBHO-BOCCTAHOBUTEILHEIE
peakiu

OKHUCIINTEIIN U BOCCTAHOBUTEIN

KonTponbnas pabora Ne4 no Teme

bubmuorexa [JOK
https://m.edsoo.ru/00ada342

but6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmoreka [JOK
https://m.edsoo.ru/00ada824

bubnunoreka [IOK
https://m.edsoo.ru/00ada96e

bubnunoreka [IOK
https://m.edsoo.ru/00adaab8

bubmmorexa [JOK
https://m.edsoo.ru/00adac34

bubmmorexa [JOK
https://m.edsoo.ru/00adaab8

bubmoreka [JOK
https://m.edsoo.ru/00adaab9

bubmoreka [JOK
https://m.edsoo.ru/00adae28

bu6moreka [JOK
https://m.edso00.ru/00adb076

bubnunoreka [IOK
https://m.edso00.ru/00adb076

bu6moreka [JOK
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«Ctpoenne atoMa. XUMUYECKas CBSA3b

PeseprubIil ypok. O6001eHNE U

06 cucTeMaTu3anus 3HaHUI

67 PesepBHelil ypok. O600IeHuE U
crucTeMaTu3alus 3HaHUI

68 PezepBHblit ypok. O0001IeH e U

CUCTEMAaTHU3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

https://m.edso0.ru/00adb486

bubmoreka [JOK
https://m.edsoo.ru/00adb33c

bubmmorexa [JOK
https://m.edso0.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6
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9 KUIACC

Ne
n/n

Tema ypoka

Ilepnonnueckuil 3aK0OH.
[lepuoanueckas cuctema
XUMUYECKHX 3J1eMeHToB []. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMHUYECKHUX JIEMEHTOB
TIEPBBIX TPEX MTEPHUOIOB
Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX BEIECTB

Buabl XuMu4eckon CBSI3M U TUITbI
KPUCTAITMYECKHUX PEIIETOK

Kontponbhas padorta Nel no teme

«IToBTOpenue u yriayOiaeHue 3HaHUIA
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiiacca»

Knaccugukarus XuMiuueckux

peaKuuii Mo pa3IMYHbIM MPU3HAKAM

[ToHsATHE O CKOPOCTH XMMUYECKOMN

pcaKknuu. IToHsiTHE O TOMOT'CHHBIX U

FETCPOTrCHHBIX PCAKIUAX

ITousaTre 0 XUMHUYECKOM PaBHOBECCHHU.

@DaxTOopHl, BIAUSIONINE Ha CKOPOCTh

XUMHYECKOU peaKknuuu U IMOJIOKECHUC

KoanuyecTBO 4acoB

KonTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHUs

DJIeKTPOHHbIE
nu@poBbIe
o0pa3oBaTte/ibHbIE

pecypcbl

bu6moreka [JOK
https://m.edsoo.ru/00adb59e

bubnunoreka [IOK
https://m.edso0.ru/00adb6bh6

bubmuorexa [IOK
https://m.edsoo.ru/00adb7e2

but6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmmorexa [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6moreka [JOK
https://m.edsoo.ru/00adc28c
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19

XUMHUYCCKOI'O paBHOBECHUA

OKHCIUTETBHO-BOCCTAHOBUTEIIbHBIE
peakuuu

Teopust 2IEKTPOIIUTUYECKOU
nucconuanuy. CuibHbIC U cllaOble
AIEKTPOJIUTEI

HonHble ypaBHEHHs peaKkuil

XHUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBAaHUH B CBETE MPEACTABICHUI
00 2JIEKTPOIUTUYECKON JUCCOITHAIITN
XHUMHYECKHE CBOMCTBA COJICH B CBETE
npeJCcTaBIeHUN 00
AIEKTPOJIUTUYECKON AUCCOLMALINI

[TonsaTHe 0 runponuse conen

O00011IeHNE U CUCTEMATHU3AIIUS
3HaHUH

[TpaxTuueckas padota Ne 1.
«Perienue sKkcrepuMeHTaNIbHbBIX
3aaud»

Kontponbhas padorta Ne2 o teme
«ONEKTPOIUTUYECKAS TUCCOLMALINS.
XUMUYECKHe peakliii B PaCTBOPAX»
OO01as XapakTepUCTHKA raJOr€HOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
xXJjiopa

Xnoposogopoa. ConsiHas KHCIIOTA,

bubmoreka [JOK
https://m.edsoo.ru/00adcade

bubnunoreka [IOK
https://m.edsoo.ru/00adcd68

bubnunoreka [IOK
https://m.edso0.ru/00add448

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edso0.ru/00add8bh2

but6mmoreka [IOK
https://m.edsoo.ru/00add9d4

but6mmoreka [IOK
https://m.edsoo.ru/00addd12

bubmoreka [JOK
https://m.edsoo.ru/00addbfa

bubnunoreka [IOK
https://m.edsoo.ru/00addecO

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

bubmuorexa [JOK
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XUMHUUYECKHE CBOMCTBA, MOJy4YECHUE,
MIPUMEHEHUE

[TpakTrueckas padota Ne 2 o Teme
«Ilomyuenue COSTHON KUCIIOTHI,
H3y4eHHUE €€ CBOWCTBY»

Beruucienus no ypaBHEHHUIM
XUMHUYECKHX PEAKIIH, eCITH OJWH U3
peareHTOB J1aH B U30BITKE

OO0m1as XxapaKTepUCTUKA JIEMEHTOB
VIA-rpymibl

ANnoTpornHble MOAU(UKALIUY CEPBI.
Haxoxnenue cepbl 1 €€ coeIMHEHU I
B IIpUpoOJe. XUMUYECKHUE CBOMCTBA
cepbl

CepoBonopof, CTpoeHuE,
¢du3nueckue 1 XUMHYECKHE CBOICTBA
Oxkcuppl cepsl. CepHast KMCIIOTa,
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA,
IIPUMCHECHHE

XHUMHUYECKUE PEAKLIUH, JICKALLUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
MOJTYYEHUSI CEPHOM KUCIIOTBI.
XHUMUYECKOE 3arpsi3HEHUE
OKPY’KaIOIIEH Cpelibl COEUHEHUSIMHU
cephl

Brranciienne MaccoBoil 1071 BbIXOAA
MPOAYKTa pEaKUU

OO01as XapakTepUCTHKA 3JIEMEHTOB

https://m.edsoo.ru/00ade104

but6mmoreka [IOK
https://m.edsoo.ru/00ade348

bubmoreka [JOK
https://m.edsoo.ru/00ade488

bubnunoreka [IOK
https://m.edsoo.ru/00ade64a

bubmmorexa [JOK
https://m.edsoo.ru/00ade64a

but6mmoreka [IOK
https://m.edsoo.ru/00ade802

bubmoreka [JOK
https://m.edsoo.ru/00adea28

bubnunoreka [IOK
https://m.edsoo.ru/00adec8a

bubnunoreka [IOK
https://m.edsoo.ru/00adec8a

bubnunoreka [IOK
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VA-rpynmnsl. A30T, pacipocTpaHEHHE
B IIpupoje, Gpuznveckue u
XUMHYECKHE CBOWCTBA

AMMHuak, ero pu3nveckue u
XMMHUYECKHE CBOWCTBA, MOJIy4YeHUE U
IIPUMEHEHNE

[TpaxTuueckas padora Ne 3 o Teme
«ITomydenne ammuaka, U3y4eHue ero
CBOMCTB»

A3OTHas KUCIIOTa, € Ppu3nyeckue u
XUMHYECKHE CBOWCTBA

Hcnonbs3oBaHue HUTPATOB U COJIEU
aMMOHHS B KQU€CTBE MUHEPAIbHBIX
yao0penuii. XumMuueckoe
3arps3HEHUE OKPY KAIOLIEH Cpe bl
COEIMHEHUSIMU a30Ta

dochop. Oxeun pochopa (V) u
dbocdopHas kucnota, pusndeckue u
XMMHYECKHE CBOMCTBA, MOJIYYEHHE

Hcnons3oBanue docdaTos B
Ka4yecTBE MUHEPAJIbHBIX y100pEHUH.
3arpsi3HeHue NPUPOJIHON CpeNIbl
dbocharamu

VYraepon, pacnpocTpaHeHNE B
npupoze, Gu3nveckue 1 XUMUYECKHUe
CBOMCTBa

Oxcuppl yrieposaa, ux Gu3nvdecKue u
XUMHUYECKHE CBOICTBA.

https://m.edsoo.ru/00adeeab

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bubmoreka [JOK
https://m.edso0.ru/00adf180

bubnunoreka [IOK
https://m.edso0.ru/00adf306

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

bubmuorexa [JOK
https://m.edso0.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bubnunoreka [IOK
https://m.edsoo.ru/00adfebe
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DKosorundyeckue npoodIeMsl,
CBsI3aHHBIE C OKcHIOM yriaepoza (1V)

VYrosnHag KUCI0Ta U €€ COJIn

[TpakTryeckas padora Ne 4 o Teme
"[lTonyuyeHune yriekucioro rasa.
KagecTBenHas peaxius Ha KapOOHaT-

n

HOH

[TepBoHayanbHbIE MOHATHUS 00
OpraHMYECKHX BEIIECTBAX KaK O
COEIMHEHUSIX yTIepoaa

erMHI/Iﬁ Hn €ro COCANHCHUA

[TpaxTuueckas padota Ne 5. Permenue
AKCIEPUMEHTAJIbHBIX 3a7a4 110 TEME
«Baxxneime HeMeTallIbl U UX
COCIUHEHUS

Kontponbnas padota Ne3 no teme
«Baxuennme HeMeTaJUIBI U UX
COEIMHEHUS

OO0m1as XxapaKTepUCTUKa XUMHUECKUX
AJIEMEHTOB — METAJLIOB.
Mertannudeckas CBsI3b U
MeTaJUIM4ecKasi KpucTajunuecKas
pemérka. PU3n4YeCcKue CBOMCTBA
METaJUIOB

XUMHUYECKHE CBOUCTBA METAJLIOB.

DJIEKTPOXUMHUYECKUH P
HanpsH>KEHUH METaJJIOB

but6mmoreka [IOK
https://m.edso0.ru/00ae006¢

but6mmoreka [IOK
https://m.edsoo.ru/00ae027¢

but6mmoreka [IOK
https://m.edsoo.ru/00ae054e

but6mmoreka [IOK
https://m.edsoo0.ru/00ae080a

but6mmoreka [IOK
https://m.edso0.ru/00ae0bf2

bu6moreka [JOK
https://m.edsoo.ru/00ae0el18

bubmoreka [JOK
https://m.edsoo.ru/00ael103e

bu6moreka [JOK
https://m.edso00.ru/00ael1156
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O611e crocoObl MOTyYeHHS
MeTauioB. CrtaBel. BeiyuciieHust mo
YPAaBHEHUSAM XUMUYECKUX PEAKIIHM,
€CJIM OJIMH U3 PEareHTOB COJCPIKHUT
HpUMECH

IlousTue o KOppO31Hu MCTAJIJIOB

[llemouHple METaIIBI

Oxcuipl ¥ TUIPOKCHIBI HATPUS U
KaJIns

[Ienouno3eMeabHbIE METAIbI —
KaJBLIUNA U MarHui

Baxxnaelinme coeIMHEHNS KaJIbIIU

O00011IeHNE U CUCTEMATHU3AIUS
3HaHUH

JKEcTkoCTh BOABI U CIOCOOKI €6
yCTpaHEeHUs

[TpakTuyeckas pabora Ne 6 o Teme
"YKécTkoCcTh BOJBI U METO/BI €€
ycTpaHeHus"

AJTTOMUHAN

AmMpoTepHbIe CBOICTBA OKCHJIA U
THJIPOKCUA

Kemneso

bubnuorexa [JOK
https://m.edso0.ru/00ae1156

bubnunoreka [IOK
https://m.edso0.ru/00ae1278

bubnunoreka [IOK
https://m.edsoo.ru/00ael4b2

bubnunoreka [IOK
https://m.edso0.ru/00ael14b2

bubmuorexa [JOK
https://m.edsoo.ru/00ae15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae15e8

bubnunoreka [IOK
https://m.edso00.ru/00ae1886

bubmmorexa [JOK
https://m.edsoo.ru/00aelae8

bubmuorexa [JOK
https://m.edso0.ru/00aelc64

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

but6mmoreka [IOK
https://m.edso0.ru/00ae1d86
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OKcuibl, THIPOKCUIBI M COJTH JKeJe3a
(11 u xene3a (1)

O000111eHNE U CUCTEMATU3ALHS
3HAaHUU

[TpakTuueckas padbora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33724 110 TEME
«Baxnenne MeTalIbl B UX
COEIMHEHUS

Brruucienust mo ypaBHeHUSIM
XUMUYECKHUX PEaKIlUid, €CIIU OJIUH U3
pPEareHTOB J1aH B U30BITKE HITU
COZICPKUT IpUMeCH. Beruncienns
MacCOBOM J0JM BbIXOJa NPOAYKTa
peakuumn

O0001IEeHNE U CUCTEMATH3ALA
3HaHUHI

Konrponsnas padora Ne4 o reme
«Baxwueiiine MeTalIbl M UX
COCIVHCHUS

BemectBa u MaTepHraJibl B
MMOBCEIHEBHOM KU3HU YeJIOBEKa

XUMHYECKOE 3arpsi3HEHNE
OKPYXaIOIIEH Cpebl
Ponb xumuu B pemeHun
HKOJIOTHUECKUX MPOoOIeM

PezepaHblil ypok. O0001eHue u
CHCTeMaTH3alus 3HAHUH

PesepBHEIit ypok. O000IICHHE 1

bubmuorexa [JOK
https://m.edso0.ru/00ae35e6

bubnunoreka [IOK
https://m.edsoo.ru/00ae3de8

bubnunoreka [IOK
https://m.edso0.ru/00ael1750

bu6mmoreka [IOK
https://m.edso0.ru/00ae3f50

bubnunoreka [IOK
https://m.edso0.ru/00ae4270

bubmuorexa [JOK
https://m.edso0.ru/00ae4270

but6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

bubmoreka [JOK



https://m.edsoo.ru/00ae35e6�
https://m.edsoo.ru/00ae3de8�
https://m.edsoo.ru/00ae1750�
https://m.edsoo.ru/00ae3f50�
https://m.edsoo.ru/00ae4270�
https://m.edsoo.ru/00ae4270�
https://m.edsoo.ru/00ae0d0a�

cUucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00adb33c
PesepBHblIii ypok. O60011eHne u bu6nmoreka [JOK
CUCTEMAaTH3alus 3HaHUU https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME
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https://m.edsoo.ru/00adb33c�
https://m.edsoo.ru/00ad9cb2�
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